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CLAIMS 



[Claim(s)] 

[Claim 1] In case the wireless terminal in the wireless zone which two or more base transceiver 
stations connected to the communication network form, and the partner terminal held in said 
network communicate mutually In the network control unit which performs network control 
between said base transceiver station accompanying migration between the wireless zones of 
said wireless terminal, and said partner terminal A setting means to set up the convention field 
on the basis of the wireless zone where said wireless terminal belongs, A means to transmit the 
transmission information from a partner terminal is provided to two or more base transceiver- 
stations which form the wireless zone belonging to the convention field set up with this setting 
means. Said setting means It is the network control unit characterized by setting up a 
convention field by making the wireless zone of the migration place of said wireless terminal into 
new criteria when said wireless terminal moves. 

[Claim 2] In case the wireless terminal in the wireless zone which two or more base transceiver 
stations connected to the communication network form, and the partner terminal held in said 
network communicate mutually In the network control unit which performs network control 
between said base transceiver station accompanying migration between the wireless zones of 
said wireless terminal, and said partner terminal A setting means to set up the convention field 
on the basis of the wireless zone where said wireless terminal belongs, As opposed to two or 
more base transceiver stations which form the wireless zone belonging to the convention field 
set up with this setting means The 1st transmitting means which transmits the transmission 
information from a partner terminal, and the 2nd transmitting means which transmits the 
transmission information from a partner terminal to the base transceiver station which forms the 
wireless zone where said wireless terminal belongs, According to the demand quality of the 
communication link between said wireless terminals and partner terminals, a selection means to 
choose either is provided among said 1st transmitting means and said 2nd transmitting means. 
Said setting means It is the network control unit characterized by setting up a convention field 
by making the wireless zone of the migration place of said wireless terminal into new criteria 
when said wireless terminal moves. 

[Claim 3] Said setting means is a network control unit according to claim 1 or 2 characterized by 
changing the range of the convention field on the basis of the wireless zone where said wireless 
terminal belongs according to the demand quality of the communication link between said 
wireless terminals and partner terminals. 

[Claim 4] A storage means to memorize the transition hysteresis between the wireless zones 
accompanying migration of said wireless terminal is provided further. Said setting means The 
network control unit according to claim 1 or 2 characterized by setting up the convention field 
on the basis of the wireless zone where the movable direction of said wireless terminal is 
searched for based on the transition hysteresis between the wireless zones memorized with said 
storage means, and said wireless terminal belongs in this movable direction. 
[Claim 5] A storage means to memorize the transition hysteresis between the wireless zones 
accompanying migration of said wireless terminal is provided further. Said setting means The 
network control unit according to claim 1 or 2 characterized by setting up the convention field 
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on the basis of the wireless zone where the migration direction of said wireless terminal is 
predicted based on the transition hysteresis between the wireless zones memorized with said 
storage means, and said wireless terminal belongs in this predicted migration direction. 
[Claim 6] A storage means to memorize the transition hysteresis of the wireless zone 
accompanying migration of said wireless terminal is provided further. Said setting means Based 
on the transition hysteresis of the wireless zone memorized with said storage means, the 
movable direction of said wireless terminal is searched for. Furthermore, the network control unit 
according to claim 1 or 2 characterized by setting up the convention field on the basis of the 
wireless zone where the migration direction of said wireless terminal is predicted along that 
movable direction, and said wireless terminal belongs in this predicted migration direction. 
[Claim 7] It is the network control unit according to claim 1 or 2 which possesses further a 
storage means memorize the transition hysteresis of the wireless zone accompanying migration 
of said wireless terminal, and is characterized by for said setting means to change the range of 
the convention field on the basis of the wireless zone where it asks for the passing speed of said 
wireless terminal based on the transition hysteresis of the wireless zone memorized with said 
storage means, and said wireless terminal belongs according to the passing speed. 
[Claim 8] Said setting means is a network control unit according to claim 1 or 2 characterized by 
setting up more widely than the range of the convention field of the wireless terminal beforehand 
notified when it was not used having moved in the range of the convention field of the wireless 
terminal beforehand notified when it was used having moved. 

[Claim 9] Said setting means is a network control unit according to claim 1 or 2 characterized by 
setting up more widely than the range of the convention field of the wireless terminal notified 
beforehand if it is not used moving in the range of the convention field of the wireless terminal 
beforehand notified when it was used having moved, and setting up widely the range of the 
convention field of said wireless terminal, so that the passing speed notified further beforehand 
is large. 

[Claim 10] The usable band on said communication network assigned to a wireless terminal with 
the small passing speed notified beforehand is a network control unit according to claim 1 or 2 
characterized by controlling to become larger than the usable band assigned to a wireless 
terminal with the large passing speed notified beforehand. 

[Claim 11] The communication link quality of said communication network to a wireless terminal 
with the small passing speed notified beforehand is a network control unit according to claim 1 
or 2 by which it is controlling-to become higher than communication link quality over wireless 
terminal with large passing speed notified beforehand characterized. 

[Claim 1 2] A storage means to memorize the transition hysteresis between the wireless zones 
accompanying migration of said wireless terminal is provided further. From at least the migration 
direction of said wireless terminal predicted based on the transition hysteresis between the 
wireless zones memorized with this storage means, and one side of passing speed It is the 
network control unit according to claim 1 or 2 characterized by securing the band of the 
exchange of the migration place when the exchange which connects said base transceiver 
station and performs the data exchange on said communication network is judged to differ with 
migration of said wireless terminal. 
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DETAILED DESCRIPTION . _________ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A base transceiver station is mutually connected with a communication 
network, and it is related with the network control unit in the communication system which holds 
a wireless terminal. 
[0002] 

[Description of the Prior Art] Recently, the expectation for service by the wireless which 
harnessed the convenience is growing by the appearance of a small cellular phone and a small 
portable information device. On the other hand, with the ATM network of a cable system, the 
communication link of a high-speed broadband is attained and the multimedia environment by 
this is being built. A base transceiver station is connected with an ATM network, and if it 
becomes possible to offer the multimedia environment in the high-speed broadband in a cable 
system by the wireless system, it will become possible to build the multimedia environment 
which harnessed the convenience of wireless. 

[0003] Conventionally, many cellular system is adopted as an approach of connecting a wireless 
system with a cable system. This is a method which assigns a frequency which divides a wireless 
service area into two or more zones (a wireless zone is called henceforth) 1a-7a, and is different 
in each as shown in drawing 14 . Unless the wireless zone which uses the same frequency 
touches, the frequency which other wireless zones are using is reusable. Thereby, the frequency 
in a radio-transmission way can be used effectively. Base transceiver stations 101-107 form 
each wireless zones 1a-7a, respectively. These base transceiver stations are connected to the 
exchanges 1 1 0 and 1 1 1 connected to the cable network, and the wireless terminal 1 1 3 can 
communicate with the terminal 112 connected to other wireless terminals or cable networks. 
[0004] Drawing 14 shows signs that information is transmitted to the wireless terminal 113 from 
the terminal 112. The wireless terminal 113 detects first to which wireless zone it is moving, 
when it is managed serially to which wireless zone it belongs and the wireless terminal 113 
moves. It is judged by the receive state of the signal transmitted from a base transceiver station, 
for example, the reinforcement of received power, by this detection. This receive state is notified 
to the radio control station 114, and the radio control station 114 changes a connection to the 
base transceiver station which takes charge of the wireless zone of a migration place. This 
transmits the transmit information from a transmit terminal. Henceforth, the boundary of this 
change in a wireless zone will be changed here, and will be called a field. 

[0005] As another means of a change, in order to stop hits, the following means are taken. After 
detecting to which wireless zone it is moving, in the border area of the wireless zone of a moved 
material, and the wireless zone of a migration place, the connection to the base transceiver 
station which takes charge of the wireless zone of a migration place where the connection to the 
base transceiver station which takes charge of the wireless zone of a moved material is held is 
set up, and the transmit information from a transmit terminal is transmitted to both the wireless 
zone of a moved material, and the wireless zone of a migration place through both this 
connection. Then, if it goes into the wireless zone of a migration place completely across the 
above-mentioned change border area, the connection to the base transceiver station which 
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takes charge of the wireless zone of a moved material will be canceled, and it transmits only to 
the wireless zone of ******. 

[0006] ' 
[Problem(s) to be Solved by the Invention] In order for a wireless system to also realize quality 
service in a cable network, it is necessary to enable the communication link of a high-speed 
broadband also on a radio-transmission way. In order for the conventional cellular system to 
realize this, if it is necessary to accelerate the transmission speed in each wireless zone, for this 
reason a millimeter wave etc. is used, that special feature to a wireless zone will become narrow. 
By becoming narrow, the handover at the time of migration of a wireless terminal comes to arise 
frequently. 

[0007] At the time of a handover, in order to change the wireless zone where a wireless terminal 
belongs, it is necessary to change the connection of a cable system who is transmitting 
information to the base station which takes charge of the wireless zone. In order for this change 
to take time amount, communicative hits arise. It not only reduces communication link quality, 
but these hits reduce the transmission efficiency in a cable network by a lot of resending, when 
a lot of information is being transmitted to the high speed. A handover arises from the above- 
mentioned reason frequently, so that a wireless zone becomes narrow, and hits occur frequently. 

[0008] By the approach of setting up the connection to a base transceiver station who takes 
charge of the wireless zone of a migration place from a transmit terminal after detecting the 
wireless zone of a migration place like before, in order to make it a wireless zone not produce 
hits under a narrow situation, it is necessary to perform a connection setup at a high speed very 
much. This originates in the time amount belonging to one wireless zone becoming short, if the 
wireless terminal is moving in the inside of a narrow wireless zone. However, since it becomes 
the situation that there are no allowances in a band when the base transceiver station is held in 
the network which has also served the communication link of cable terminals, the time amount 
which a connection setup takes in addition to the latency time until a band is vacant is needed, 
and a situation with it very difficult [ to perform a connection setup at a high speed ] may arise. 
Before the above-mentioned connection is set up, when a wireless terminal moves to another 
wireless zone, as for the wireless terminal under migration, the period of hits may become the 
situation of a communication interruption over long duration continuously as a result. 
[0009] Moreover, even when a wireless zone is large, a phenomenon which goes back and forth 
between the wireless zones on the boundary produces the wireless terminal which the change 
boundary between wireless zones may be carrying out the complicated configuration, and moves 
on the boundary, and a situation which repeats a handover between short time as a result may 
happen. Also in such a case, the communication interruption of long duration may be caused for 
the same reason as the above. 

[0010] Then, this invention is made in view of the above-mentioned trouble, presses down very 
low the possibility of the hits at the time of the handover accompanying migration of a wireless 
terminal, and aims at offering the network control unit which can moreover aim at the band of a 
cable network, and improvement in the use effectiveness of a radio channel. 
[0011] That is, the probability which the above-mentioned transmit information can receive 
succeedingly not only in the wireless zone where the wireless terminal belongs but in the 
previous wireless zone where the wireless terminal moved since a connection was beforehand 
secured to the base transceiver station which takes charge of two or more wireless zones which 
exist in the movable direction from this wireless zone and the transmit information from a 
transmit terminal was multicasted becomes high, and it becomes possible to make very low 
possibility of the hits at the time of a handover. Moreover, since the number of the wireless 
zones which should be carried out a multicast by using the possibility of the migration direction 
of the communication link quality demanded and a wireless terminal, prediction of the migration 
direction, and passing speed can be stopped as much as possible, the use effectiveness of the 
band of a cable network or a radio channel can be raised, reducing the probability of hits. 
[0012] 

[Means for Solving the Problem] In case the wireless terminal in the wireless zone which two or 
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more base transceiver stations connected to the communication network form, and the partner 
terminal held in said network communicate mutually, the network control unit of this invention In 
the network control unit which performs network control between said base transceiver station 
accompanying migration between the wireless zones of said wireless terminal, and said partner 
terminal A setting means to set up the convention field on the basis of the wireless zone where 
said wireless terminal belongs, A means to transmit the transmission information from a partner 
terminal is provided to two or more base transceiver stations which form the wireless zone 
belonging to the convention field set up with this setting means. Said setting means When said 
wireless terminal moves, by setting up a convention field by making the wireless zone of the 
migration place of said wireless terminal into new criteria, the possibility of the hits at the time 
of the handover accompanying migration of a wireless terminal is pressed down very low, and, 
moreover, the band of a cable network and improvement in the use effectiveness of a radio 
channel can be aimed at. 

[0013] Moreover, in case the wireless terminal in the wireless zone which two or more base 
transceiver stations connected to the communication network form, and the partner terminal 
held in said network communicate mutually, the network control unit of this invention In the 
network control unit which performs network control between said base transceiver station 
accompanying migration between the wireless zones of said wireless terminal, and said partner 
terminal A setting means to set up the convention field on the basis of the wireless zone where 
said wireless terminal belongs, As opposed to two or more base transceiver stations which form 
the wireless~zorie belonging to" the convention field set up with this setting means The 1st 
transmitting means which transmits the transmission information from a partner terminal, and the 
2nd transmitting means which transmits the transmission information from a partner terminal to 
the base transceiver station which forms the wireless zone where said wireless terminal belongs, 
According to the demand quality of the communication link between said wireless terminals and 
partner terminals, a selection means to choose either is provided among said 1st transmitting 
means and said 2nd transmitting means. Said setting means When said wireless terminal moves, 
by setting up a convention field by making the wireless zone of the migration place of said 
w j re | ess terminal into new criteria, the possibility of the hits at the time of the handover 
accompanying migration of a wireless terminal is pressed down very low, and, moreover, the band 
of a cable network and improvement in the use effectiveness of a radio channel can be aimed at. 

[0014] Moreover, the use effectiveness of the band of a cable network or a radio channel can be 
raised by controlling the range which the above multicasts according to the demand quality of 
the communication link between a partner terminal and a wireless terminal. That is, when demand 
quality cannot be satisfied by hits, it is made large, and the range which the above multicasts is 
narrowed when that is not right. 

[0015] Moreover, though natural, it depends for the method of transition between the wireless 
zones accompanying migration of a wireless terminal on the layout of rooms, such as office. That 
is, the possibility of the migration direction is decided in a private network depending on an office 
layout. Office in recent years is in the environment of the layout free-lancer by organization 
amendment who can change a layout freely. Especially the location of a partition or a desk 
specifies the path where people move. The movable direction of a wireless terminal can be found 
out by observing the migration pattern between wireless zones for a movable direction, and 
saving hysteresis from this, even if it changes an office layout. Therefore, it becomes possible to 
use the band and radio channel of a cable network effectively by stretching the connection of a 
cable network only to the base transceiver station which takes charge of the wireless zone of a 
movable direction on the basis of the wireless zone where a wireless terminal belongs at present, 
and multicasting the transmit information from a transmit terminal. 

[001 6] Moreover, it becomes possible to reduce the probability of hits and to use the band and 
radio channel of a cable network effectively by observing the migration pattern of a wireless 
terminal, predicting the migration direction, stretching the connection of a cable network to the 
base transceiver station which takes charge of the wireless zone which exists in the migration 
direction, and multicasting the transmit information from a transmit terminal. It is possible by 
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using the information on the possibility of the above-mentioned migration direction for this 
means to raise the precision of this prediction further. 

[001 7] Moreover, the probability of the hits at the time of a handover can be reduced by 
multicasting the transmit information from a transmit terminal to the wireless zone where a 
larger convention field is prepared to a wireless terminal with large passing speed on the basis of 
the wireless zone where this wireless terminal belongs, and that convention field belongs. It 
functions effectively that this multicasts the transmit information from a transmit terminal as 
many wireless zones which exist in the migration direction of a wireless terminal since the 
opportunity of the handover per unit time amount increases as a wireless terminal with large 
passing speed. 

[0018] Moreover, the band and radio channel of a cable network can be effectively used for the 
terminal which transmits the transmit information from a transmit terminal only to the base 
transceiver station which takes charge of the wireless zone where the wireless terminal belongs, 
and moves to the wireless terminal which does not move by notifying migratory [ of a wireless 
terminal ] beforehand before communicating by preparing an above more large convention field. It 
is possible to fall the possibility of hits further by making passing speed notify to the wireless 
terminal which moves further, and deciding the range of a convention field to be such a large 
field that this notified passing speed be large. 

[0019] The probability of hits can be sharply reduced by the multicast with the means using the 
possibility of the above migration direction, prediction of the migration direction, and passing 
speed. Although the wireless terminal which moves will use many network resources with this 
means By narrowing an usable band to a wireless terminal with large passing speed, and making 
an usable band large to a wireless terminal with conversely small passing speed It becomes 
possible to maintain the fairness of network resource use among the users who stop with the 
user who uses a wireless terminal and use a wireless terminal, moving. Moreover, it is making 
communication link quality low to a wireless terminal with large passing speed as another means, 
and making communication link quality high to a wireless terminal with conversely small passing 
speed. While aiming at a deployment of the band of a cable network, it becomes possible to hold 
the fairness of network resource use between the user who uses a wireless terminal, a low 
speed, or the user who stops and uses a wireless terminal, moving to a high speed. 
[0020] Furthermore, it originates in the change boundary between wireless zones carrying out 
the complicated configuration, and the following effectiveness is acquired by the means of this 
invention also to the situation that the wireless terminal which moves on the boundary repeats a 
handover between short time. That is, it becomes possible by multicasting the information from a 
transmit terminal to prevent the hits by this handover repeated to the wireless zone which forms 
this boundary at least. 
[0021] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference 
to a drawing. 

(1st operation gestalt) Drawing 1 shows roughly the configuration of the whole communication 
network concerning the 1st operation gestalt. 

[0022] In drawing 1 , it connects so that it can communicate mutually through the exchange 230, 
and two or more base transceiver stations 201-227 ( drawing 1 shows some base transceiver 
stations of them) and radio control offices 233 constitute the network. Here, the exchange 230 is 
the ATM (Asynchronous Transfer Mode) exchange and uses as an ATM network the network 
which connects a base transceiver station. 

[0023] Each base transceiver stations 201-227 form the wireless zones 1-27, respectively. Now, 
the situation of receiving the transmit information from the terminal 231 by which the wireless 
terminal 232 was connected to the exchange 230 is considered. 

[0024] The radio control station 233 has memorized the information that the wireless terminal 
232 exists in the wireless zone 14. Furthermore, the radio control office 233 is memorized as a 
table showing the physical relationship of all wireless zones in below-mentioned drawing 5 , and 
controls the exchange 230 to stretch a connection so that the transmit information from a 
transmit terminal 131 can be multicasted from a cable network to the wireless zone 14 and the 
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wireless zones 8, 9, 15, 20, 19, and 13 around it. That is, as shown in d rawin g 1 , the transmit 
information from a transmit terminal 231 is multicasted to base transceiver stations 214, 208, 
209, 215, 220, 219, and 213 by the exchange 230, and these base transceiver stations carry out 
the radio transmission of the transmit information to the wireless zones 14, 8, 9, 15, 20, 19, and 

1 3 which each takes charge of. 

[0025] Two or more wireless zones which multicast the transmit information from a terminal 231 
through a base transceiver station are made to call it a convention field here. With reference to 
drawing 2 , it explains to a detail further. 

[0026] Drawin g 2 shows signs that the whole region of the square room surrounded by the wall 
300 is covered with the wireless zones 1-27 where 27 base transceiver stations 201-227 of 
drawing 1 correspond. Moreover, the wireless zone by which a multicast is carried out in case 
the wireless terminal 232 exists in the wireless zone 14 is expressed with the circle of a thick 
wire. That is, the field expressed with the circle of a thick wire is a convention field. 
[0027] This multicast becomes possible by giving a copy function to the exchange 230. Since the 
multicast of the same information as the wireless zone 14 before migration is carried out by this 
even if the wireless terminal 232 moves to which surrounding wireless zone of the wireless zone 
14, the hits by the handover are not produced. 

[0028] now, as shown in drawing 3 , when 232 moves to the wireless zone 1 5 from the wireless 
zone 14 in the end of a non-tip The base transceiver station is supervising the receive state of 
the electric wave sent out from the wireless terminal 232, notify it to the radio control station 
233, and it detects that the wireless terminal moved the radio control station 233 to the wireless 
zone 15. The exchange 230 is controlled to stretch a connection so that the transmit information 
from a terminal 231 can be multicasted as the surrounding wireless zones 9, 10, 16, 21, 20, and 

14 of the wireless zone 15 from a cable network. This prepares for migration of the next time of 
the wireless terminal 232. In addition, in drawing 3 , the same sign is given to the same part as 
drawing 1 , and explanation is omitted. 

[0029] A convention field when the wireless terminal 232 moves to the wireless zone 15 at 
drawing 4 is shown. In addition, in drawing 4 , the same sign is given to the same part as drawing 
2 , and explanation is omitted. At drawin g 4 , the wireless zone by which a multicast is carried 
out when the wireless terminal 232 moves to the wireless zone 15 is expressed with the circle of 
a thick wire. 

[0030] The radio control station 233 is controlling by repeating such a procedure with migration 
of a wireless terminal to multicast the transmit information from the partner terminal 231 to the 
wireless zone where a wireless terminal always belongs and the surrounding wireless zone of the 
wireless zone, i.e., a convention field. 

[0031] In the case of the above-mentioned multicast connection control, it carries out with 
reference to a table as shown in draw ing 5 managed in the radio control office 233. In addition, in 
drawing 5 , ID of the base transceiver station which forms drawing 2 and each wireless zones 1- 
27 of drawing 4 is set to 1-27, respectively, and ID of the base transceiver station of the near is 
memorized corresponding to each of a base transceiver station ID. 

[0032] The radio control station 233 can pinpoint the base transceiver station which should 
carry out the multicast of to which wireless zone a wireless terminal belongs from this table if it 
pursues and ID of that wireless zone becomes clear. 

[0033] For example, the base transceiver station near the base transceiver station 314 of ID 14 
is a base transceiver station of ID 8, 9, 15, 20, 19, and 13, and if this table is referred to, a 
convention field in case the wireless terminal 232 exists in the wireless zone 14 will serve as the 
wireless zones 8, 9, 15, 20, 19, and 13 which base transceiver stations 208, 209, 215, 220, 219, 
and 213 form. 

[0034] This invention functions effectively, also when the base transceiver station change 
boundary between wireless zones is complicated, as shown in drawing 6 . This change boundary 
is judged as mentioned above, for example with the reinforcement of the signal power which a 
wireless terminal receives from a base transceiver station. With the directivity of a surrounding 
body or the antenna of a base transceiver station etc., this change boundary may become 
complicated, as shown in drawing 6 . For example, when it follows and a wireless terminal moves 
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the path of the arrow head shown in d rawin g 6 , the probability to wander from place to place 
with the wireless zones 36, 30, 36, and 30, for 4 times of handovers to be performed sequentially 
from the wireless zone 30, and for hits to happen becomes high. If it may go in this path, 
between short time, further many handovers will be performed and the probability of hits will 
become higher. 

[0035] According to this operation gestalt, also in such a situation, it is solved easily. That is, like 
the above-mentioned, when a wireless terminal is in the wireless zone 30, with reference to the 
table shown in drawing 5 , the radio control office 233 sets up the convention field which 
consists of a wireless zone 30 used as criteria, and wireless zones 31, 32, 33, 34, 35, and 36 of 
that near, and multicasts the transmit information from a transmit terminal to the base 
transceiver station of this convention field. Similarly, when a wireless terminal is in the wireless 
zone 36, the convention field which consists of a wireless zone 36 used as criteria and wireless 
zones 38, 31, 30, 35, 36, and 37 of that near is set up, and the transmit information from a 
transmit terminal is multicasted to the base transceiver station of this convention field. 
[0036] Thus, as mentioned above, even if it is in the situation which carries out the handover of 
the wireless zones 30 and 36, since the multicast of the transmit information from a transmit 
terminal is carried out to these wireless zones 30 and 36, hits will be produced. 
[0037] The ATM network which connects between the base transceiver stations used with this 
operation gestalt can offer service of various transmission speed and communication link quality. 
With an ATM network, it transmits as a packet which added 5 bytes of header which divided 
transmit information per 48 bytes and wrote in the transmitting destination etc. This packet is 
called a cel. Communication link quality is expressed by the waste ratio of arrival delay of this 
eel, or a cel. 

[0038] With an ATM network, the class classified according to the transmission speed of a eel 
and communication link quality is prepared, and a user communicates by choosing a desired 
communication link class. For example, if it is extent which can recognize as voice in the case of 
voice communication, and can understand the contents to it, since a eel may be discarded 
somewhat, the desired value to a eel waste ratio is low. However, since real time nature is 
required in order to talk with voice, the demand about delay becomes severe. That is, in the case 
of voice communication, the allowed value of a waste ratio will be large and will choose the small 
communication link class of the allowed value of delay. Although the desired value to a eel waste 
ratio is severe on the other hand in order to avoid a lot of resending by data communication 
especially in the case of high-speed transmission, the demand about delay is loose. Therefore, in 
this case, the- allowed value of a waste ratio will be small and will choose the large 
communication link class of the allowed value of delay. Thus, it is one description of an ATM 
network that communication link quality can be chosen according to the communicative 
contents. 

[0039] furthermore — an ATM network — voice — like — a eel waste ratio — receiving — 
tolerance — being also large — it is alike, and it receives and tolerance is usually large also to 
hits. In such a case, it does not multicast to two or more above wireless zones, but the 
information from a transmit terminal is transmitted only to the wireless zone where a wireless 
terminal belongs. On the contrary, when the tolerance to hits is a severe communication link, the 
multicast to two or more wireless zones is performed as mentioned above, and the probability for 
hits to arise is reduced. 

[0040] In case the radio control station 233 sets up a connection between a partner terminal and 
a wireless terminal, specifically the demand parameter (for example, a permission eel loss ratio - 
-) of the communication link quality beforehand notified by the user Based on permission eel 
transfer delay time amount etc., either of the transmission only to the multicast to the 
convention field which consists of a wireless zone where a wireless terminal belongs, and a 
wireless zone of the near, and the wireless zone where a wireless terminal belongs is chosen. 
[0041] By performing such a selection control, it becomes possible to use the band and radio 
channel of an ATM network effectively. As explained, according to the operation gestalt of the 
above 1st, as mentioned above, the radio control station 233 As opposed to two or more base 
transceiver stations which take charge of the wireless zone which prepares the convention field 
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on the basis of the location of the wireless zone where the wireless terminal 232 belongs, and 
belongs to this convention field As opposed to two or more base transceiver stations which take 
charge of the wireless zone which multicasts, establishes the convention which made the 
wireless zone of a migration place new criteria when [ which transmits the transmission 
information from a transmit terminal 231 ] the wireless terminal 232 moves, and belongs to this 
convention field By transmitting the transmission information from a transmit terminal 231 by the 
multicast Since a connection is beforehand secured to the base transceiver station which takes 
charge not only of the wireless zone where the wireless terminal belongs but of two or more 
wireless zones which exist in the movable direction from this wireless zone and the transmit 
information from a transmit terminal is multicasted, The probability which the above-mentioned 
transmit information can receive succeedingly also in the previous wireless zone where the 
wireless terminal moved becomes high, and it becomes possible to make very low possibility of 
the hits at the time of a handover. _ 
[0042] Moreover, the radio control station 233 receives two or more base transceiver stations 
which take charge of the wireless zone which prepares the above-mentioned convention field on 
the basis of the location of the wireless zone where the wireless terminal 232 belongs, and 
belongs to this convention field. Either of whether the transmission information from a transmit 
terminal 231 is transmitted to the base transceiver station which takes charge of the wireless 
zone where whether the transmission information from a transmit terminal 231 being transmitted 
and the wireless terminal 232 belong Since the number of the wireless zones which should be 
carried out a multicast by choosing according to the demand quality of the communication link 
beforehand notified between the transmit terminal 231 and the wireless terminal 232 can be 
stopped as much as possible, The use effectiveness of the band of a cable network or a radio 
channel can be raised reducing the probability of hits. 

[0043] Furthermore, it becomes possible to prevent the hits by this handover repeated by 
originating in the change boundary between wireless zones carrying out the complicated 
configuration, and multicasting the information from a transmit terminal to the wireless zone 
which forms this boundary at least also to the situation that the wireless terminal which moves 
on that boundary repeats a handover between short time. 

[0044] (2nd operation gestait) With reference to drawing 7 , the principle of the 2nd operation 
gestalt of this invention is explained first. Drawing 7 shows signs that radio-transmission service 
is performed in the wireless zones 1-27 to the room where the path 301 was set as the room 
surrounded by the wall 300 by layout modification like drawing 2 . Places other than path 301 
presuppose that the desk is set up. In this case, what it may move frequently at is a path 301, 
and the circumference of a desk has large possibility of stopping and using it. The wireless zone 
where a wireless terminal belongs changes with migration of a wireless terminal, and this is 
dependent on the layout of such a room, though natural. 

[0045] Office in recent years can make now a layout change by organization amendment etc. 
freely by the appearance of a dismountable partition etc. If a wireless zone covers the whole 
room as shown in drawing 7 , it will become as [ be / radio-transmission service / in the whole 
region / possible 1 and it can respond to various layouts in such office changed occasionally. 
[0046] In order to prevent the hits by the handover as much as possible by such office 
environment, using the band and radio channel of the cable section effectively, the technique of 
the 2nd operation gestalt of searching for the possibility of transition between the wireless zones 
of a wireless terminal by observation is very effective. 

[0047] Although the convention field was prepared with the 1 st above-mentioned operation 
gestalt so that hits might not arise even if the wireless terminal 232 moved in which direction in 
the future On the other hand, it observes and asks for transition between the wireless zones 
according the movable direction of the wireless terminal 232 to the past handover with the 2nd 
operation gestalt. The wireless zone with the wireless zone where a wireless terminal belongs 
multicasts the transmit information from a transmit terminal to the wireless zone which exists in 
the movable direction. Since the number of the wireless zones multicasted by this, preventing 
hits can be reduced, a band can be used effectively also not only on a cable part but on a radio- 
transmission way. 
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[0048] Next, a means to search for the movable direction of the wireless terminal 232 is 
explained concretely. Here, the ID number for distinguishing 27 wireless zones presupposes that 
it is the same as that of the sign given to the wireless zone shown in drawin g 7 . Moreover, if it 
shall have memorized as a table showing the physical relationship of all wireless zones in drawing 
5 , since the radio control office 233 is the maximum 6 of the number of each wireless zone to 
movable adjoining wireless zones, it can express the transition between wireless zones with the 
matrix Gposs of 27x6 of a degree type (1). 
[0049] 
[Equation 1] 
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[0050] Here, initial value of each element gij of Matrix Gposs is set to "0." Although the number i 
of each line expresses the ID number of a wireless zone, the element of each line is equivalent 
to the element of the wireless zone ID which each line of the table shown in drawing 5 shows, for 
example, the wireless zone where the party eye of Gposs can change from the wireless zone of 
ID number 1 — being shown — **** — the table of drawing 5 — following — g — 1 and 1 the 
transition to the wireless zone 2 from the wireless zone 1 f and g — 1 and 2 the transition to the 
wireless zone 7 from the wireless zone 1 , and g — 1 and 3 The transition to the wireless zone 6 
from the wireless zone 1 is expressed, since the adjoining wireless zone which can change from 
the wireless zone 1 is only three [ more than ] — g — 1 and 4g — 1 and 5g — 1 and 6 Initial 
value is maintained in this case and it is set to "0" so that it may not have semantics but the 
following explanation may show. ^ n 

[0051] Matrix Gposs sets the element gij showing transition between wireless zones as 1 , 
when transition arises between wireless zones. For example, if drawing 7 is considered for an 
example, a path 301 is located in the room of this drawing, and since a wireless terminal is 
movable only at this path, Matrix Gposs will become like a degree type (2). 
[0052] 
[Equation 2] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2007/02/08 



JP.09-252480.A [DETAILED DESCRIPTION] 9/15 'S—v 



0 


0 


I 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


1 


0 


1 


0 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


1 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0. 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


°. 



(2) 



[0053] While a wireless terminal actually moves, whenever it communicates by such processing, 
it gains as possible transition between wireless zones. This becomes a pattern reflecting the 
layout of the room in order to give movable transition of a wireless terminal. It becomes possible 
to use the band and radio channel of a cable network effectively by multicasting the information 
from a transmit terminal only to the possible wireless zone of transition based on the transition 
information between wireless zones as shown in this gained formula (2). 

[0054] Although the convention field which is specifically set up to the wireless terminal 232 
which exists in the wireless zone 14 in the case of the 1st above-mentioned operation gestalt 
serves as the wireless zone 14 and the wireless zones 8, 9, 15 t 20 f 19, and 13 around it Since 
existence of a path 301 can be grasped using transition information like a formula (2) in the case 
of the 2nd operation gestalt a convention field serves as the wireless zones 14, 13, and 15. 
Therefore, when these are compared, it turns out easily that the number of the wireless zones 
which multicast the transmit information from the partner terminal 231 can be limited more. 
[0055] As mentioned above, as explained, according to the operation gestalt of the above 2nd, 
the transition hysteresis between the wireless zones in migration of the wireless terminal 232 is 
memorized. It becomes possible to use the band and radio channel of a cable network effectively 
by searching for the movable direction of a migration terminal from this memorized transition 
hysteresis information, and preparing the convention field on the basis of the location of the 
wireless zone where the wireless terminal 232 belongs in this movable direction. 
[0056] (3rd operation gestalt) With the 3rd operation gestalt, it is characterized by observing the 
frequency of transition between the wireless zones where a wireless terminal belongs, and 
securing and multicasting a band preferentially to a wireless zone with much this frequency that 
changes. Thereby, it aims at lowering the probability of hits, making effectively the most of the 
band and radio channel of a cable network. 
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[0057] Next, a means to observe the frequency of transition of a wireless zone where the 
wireless terminal 232 belongs, and to predict the migration direction is concretely explained with 
reference to drawin g 7 . Here, the ID number for distinguishing 27 wireless zones presupposes 
that it is the same as that of the number of the wireless zone shown in drawing 7 like the 2nd 
example. Moreover, if it shall have memorized as a table showing the physical relationship of all 
wireless zones in drawing 5, since the radio control office 233 is the maximum 6 of the number of 
each wireless zone to movable adjoining wireless zones, it can express the frequency of 
transition between wireless zones with the matrix S of 27x6 of a degree type (3). 
[0058] 
[Equation 3] 



s = 



'1.2 



l 1.3 



s 2.1 S 2.Z 8 2.3 



s 3.1 S 3.2 
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'26.6 
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(3) 



[0059] Here, initial value of each element Su of Matrix S is set to "0." Although the number i of 
each line expresses the ID number of a wireless zone, the element of each line is equivalent to 
the element of the wireless zone ID which each line of the table shown in drawing 5 shows, for 
example, the wireless zone where the party eye of Matrix S can change from the wireless zone 
of an ID number "1 " — being shown — **** — the table of drawing 5 — following — S — 1 
and 1 the transition to the wireless zone 2 from the wireless zone 1, and S — 1 and 2 the 
transition to the wireless zone 7 from the wireless zone 1, and S — 1 and 3 The transition to the 
wireless zone 6 from the wireless zone 1 is expressed, since the adjoining wireless zone which 
can change from the wireless zone 1 is only three [ more than ] — S — 1 and 4S — 1 and 5S - 
- 1 and 6 Initial value is maintained in this case and it is set to "0" so that it may not have 
semantics but the following explanation may show. 

[0060] Matrix S adds "1" to the element SU showing transition between wireless zones/when 
transition arises between wireless zones. By repeating this processing, a place with much 
transition serves as a big value. For example, if drawing 7 is considered for an example, since a 
path 301 is located in the room of this drawing and a wireless terminal is movable only at this 
path, Matrix S becomes like for example, a degree type (4). 
[0061] 
[Equation 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/02/08 



JP,09-252480,A [DETAILED DESCRIPTION] 



11/15 ^ 



0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


9 


0 


9 


0 


1 


0 


0 


0 


9 


0 


0 


7 


0 


0 


9 


0 


0 


5 


0 


0 


2 


0 


0 


1 


0 


0 


0 


0 


0 


1 


0 


1 


0 


1 


0 


a 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


o 


o 


0 


o 


o 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



[0062] While a wireless terminal actually moves, whenever it communicates by such processing, 
the frequency of transition between wireless zones is gained. Using the frequency information on 
transition between wireless zones like this gained formula (4), the previous wireless zone where a 
wireless terminal moves can be predicted. That is, since it is thought that the probability for a 
wireless terminal to move to a wireless zone with much frequency of transition is high, it 
becomes possible by securing a band preferentially and multicasting the information from a 
transmit terminal to use effectively the band of a cable-transmission way and a radio- 
transmission way. 

[0063] Since the convention field specifically set up to the wireless terminal 232 which exists in 
the wireless zone 14 can grasp existence of a path 301 using transition information like a formula 
(2) in the case of the 2nd operation gestalt, it serves as the wireless zones 14, 13, and 15. the 
case of the 3rd operation gestalt — a basis [ information / on transition like a formula (4) / 
frequency ] — the element s of Matrix S — the value of 14 and 15 — s — decision of being 
larger than the value of 14 and 13, i.e., the transition frequency from the wireless zone 14 to the 
w j re | ess ZO ne 15 being higher, sets up a convention field with the wireless zones 14 and 15. In 
other words, although the convention field of the wireless terminal 232 which exists in the 
wireless zone 14 in the case of the 2nd operation gestalt may serve as a wireless zone before 
and behind the wireless zone 14 along a path 301, it turns out that it can limit to the wireless 
zone 14 and 15 where the possibility of migration transition is further more high, for example, 
wireless zones, according to the 3rd operation gestalt. 

[0064] As explained above, according to the operation gestalt of the above 3rd, the frequency of 
transition between the wireless zones in migration of the wireless terminal 232 is memorized. By 
predicting the migration direction of a migration terminal from this memorized transition 
hysteresis information, and making the above-mentioned convention field on the basis of the 
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location of the wireless zone where the wireless terminal 232 belongs into the field which exists 
in that migration direction It becomes possible to reduce the probability of hits and to use the 
band and radio channel of a cable network effectively. 

[0065] Furthermore, by using the information on the possibility of the migration direction of the 
2nd operation gestalt (formula (2)) f the precision of this prediction can be raised and the range of 
a convention field can be made small. 

(4th operation gestalt) With the 4th operation gestalt of this invention, the migration direction 
and passing speed of a wireless terminal are measured, and the transmit information from a 
transmit terminal is multicasted to many wireless zones which exist in the migration direction, so 
that passing speed is large. Thereby, since the band of the cable section to a base transceiver 
station is securable early, it becomes possible to lessen the probability of hits. 
[0066] What is necessary is to observe this updating timing and just to measure the transition 
direction and the transition rate to coincidence, although "1" is added and updated by the 
element corresponding to the time of transition between the wireless zones of each element of 
the matrix S of a formula (3) in order to realize this. The wireless zone which performs a 
multicast according to the magnitude of this rate is determined. 

[0067] With reference to drawin g 8 and dr awing 9 , it explains concretely. In addition, drawin g 8 
and drawing 9 show signs that radio-transmission service is performed in the wireless zones 1- 
27 to the room where the path 301 was set as the room surrounded by the wall 300 by layout 
modification like drawing 7 like drawing 2 . Moreover, suppose that the movable direction of the 
wireless terminal explained with the 2nd operation gestalt, i.e., the direction along a path 301, is 
already searched for. 

[0068] For example, as shown in drawing 8 , when the wireless terminal 232 is in the wireless 
zone 13 and it is moving in the direction of the arrow head of this drawing at a low speed, the 
transmit information from a transmit terminal 231 is multicasted as the wireless zones 13 and 14 
(circle of the thick wire of this drawing). On the other hand, as drawing 9 shows, when the 
wireless terminal 232 gets down to the wireless zone 13 and it is moving in the direction of the 
arrow head of this drawing further at high speed, the transmit information from a transmit 
terminal 231 is multicasted as the wireless zones 13, 14, and 15 (circle of the thick wire of this 
drawing). 

[0069] In order that the radio control station 233 may set up the range of a convention field 
according to the passing speed of a wireless terminal, the radio control station 233 specifically 
When having memorized as a table as shows the physical relationship of all wireless zones to 
drawing 5 , in case the wireless terminal 232 moves dynamically with reference to this between 
wireless zones, you may make it set up the range of the convention field for low speeds, and the 
convention field for high speeds. When the wireless terminal 232 exists in the wireless zone 13 
and it is detected that the migration direction is a direction shown by the arrow head of drawin g 
8 , namely, the range of a convention field in case passing speed is a low speed Since it is good 
only in the wireless zone by the side of recently which exists in the migration direction of the 
wireless terminal 232 along the path 301 beforehand detected on the basis of the wireless zone 

13, it can set up with the wireless zone 14 immediately from drawing 5 . Since it is necessary to 
ask for the range of a convention field still more broadly than the wireless zone by the side of 
recently [ of the wireless zone used as criteria ] on the other hand when passing speed is a high 
speed, First, the inside of the recently side base transceiver station of the table of drawing 5 to 
the base transceiver station ID "13", The recently side base transceiver station ID of the 
wireless zone which exists in the migration direction of the wireless terminal 232 along a path 
301 "14" is obtained. Next, the base transceiver station ID "15" of the wireless zone which 
exists in the migration direction of the wireless terminal 232 which was along a path 301 among 
the recently side base transceiver stations of a base transceiver station ID "14" is gained from 
the table of drawing 5 . Thereby, a convention field when the passing speed of the wireless 
terminal 232 which exists in the wireless zone 13 is high-speed serves as the wireless zones 13, 

14, and 15. 

[0070] Moreover, you may make it provide the table showing the range of the convention field for 
low speeds as shown in drawing 5 , for example, and the table showing the range of the 
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convention field for high speeds which memorized the base transceiver station ID soon still more 
broadly than it, respectively. 

[0071] Furthermore, when the movable direction of the wireless terminal explained with the 2nd 
operation gestalt, i.e., the direction along a path 301, is searched for, [ for example, ] The range 
of the convention field the object for low speeds and for high speeds is gained, and you may 
make it memorize the range of the passing speed's result convention-field in the case of [ each ] 
a low speed and a high speed as a table dynamically with reference to the table shown for 
mentioning above at drawing 5 . 

[0072] Now, as shown in drawin g 10 , the wireless terminal 232 is moving in the direction of an 
arrow head, and the situation that moving to the wireless zone 15 via the wireless zone 14 is 
expected is considered from the wireless zone 13 where the wireless terminal 232 belongs. While 
the wireless terminal 232 moves in the wireless zones 13 and 14, although the base transceiver 
stations 213 and 214 which take charge of these wjreless zones are held in the exchange 250, 
the base transceiver station 215 of the wireless zone 15 which is the following migration place 
serves as the different exchange 251. In this case, it will be necessary to change the exchange 
and that change will take time amount. 

[0073] Then, when the migration direction and passing speed of the wireless terminal 232 are 
detected by the radio control station 233 with migration of the wireless terminal 232, When the 
change of the exchange is expected with reference to the table which expressed further the 
relation of the exchange which holds a base transceiver station and it about the base transceiver 
station of the wireless zone which exists in the migration direction of the wireless terminal 32, as 
shown in drawing 10 When the wireless terminal 232 of the radio control station 233 is in the 
wireless zone 1 3, it secures the band of the cable network to the exchange which connects the 
base transceiver station 215 which forms the wireless zone 15 a little early. Thereby, the 
probability of hits can be made low. 

[0074] As mentioned above, as explained, according to the operation gestalt of the above 4th, it 
asks for the migration direction and passing speed of a migration terminal from renewal of the 
transition hysteresis between the wireless zones in migration of a wireless terminal. It becomes 
possible to reduce the probability of hits and to use the band and radio channel of a cable 
network effectively by changing the convention field on the basis of the location of the wireless 
zone where the wireless terminal 232 belongs according to the migration direction and passing 
speed of this wireless terminal. ****** of a convention field can be made still smaller by using 
the information on the possibility of the migration direction of the 2nd operation gestalt (formula 
(2)) for this means. 

[0075] Moreover, the probability of the hits at the time of a handover can be reduced by 
multicasting the transmit information from a transmit terminal to the wireless zone where a 
larger convention field is prepared to a wireless terminal with large passing speed on the basis of 
the wireless zone where this wireless terminal belongs, and that convention field belongs. It 
functions effectively that this multicasts the transmit information from a transmit terminal as 
many wireless zones which exist in the migration direction of a wireless terminal since the 
opportunity of the handover per unit time amount increases as a wireless terminal with large 
passing speed. 

[0076] Furthermore, when it is predicted that the exchange to which the base transceiver 
station in which the wireless terminal is held at present is connected differs from the exchange 
to which the base transceiver station in which the wireless zone of a future migration place is 
held is connected, the probability of the hits at the time of a handover can be reduced by 
securing the band of the latter exchange so that it can transmit to the base transceiver station 
in which the transmit information of a transmit terminal holds the latter wireless zone. 
[0077] (5th operation gestalt) With the 5th operation gestalt of this invention, it notifies whether 
it is used while the user who uses the wireless terminal 232 moves the wireless terminal 232 to 
be used from now on, or it is used to a call connection demand, stopping. When the use to 
suspend is notified, the transmit information from a transmit terminal is transmitted only to the 
wireless zone 14 (circle of the thick wire of this drawing) where the wireless terminal 232 
belongs as drawing 1 1 shows. When use while moving is notified, as drawing 12 shows, the 
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transmit information from a transmit terminal is transmitted to the wireless zone 14 and (for 
example, the path 301 which may serve as a migration place as the 2nd operation gestalt 
explained was met) the wireless zones 13 and 15 (circle of the thick wire of this drawing) where 
a wireless terminal with translatability belongs. Moreover, when passing speed is notified when 
moving is notified, and quick passing speed is notified, as the 4th operation gestalt explained, the 
transmit information from a transmit terminal is multicasted to the wireless zone covering the 
large range rather than the case where low passing speed is notified. For example, supposing 
drawing 1 2 shows the case of a low speed, when quick passing speed is notified, it will perform 
the above-mentioned multicast to more wireless zones (circle! of the thick wire of this drawing) 
like drawing 13 . 

[0078] If the case of the arrival-of-the-mail sequence to the wireless terminal 232 is taken for 
an example and it explains concretely, first, the wireless terminal 232 which is performing the 
waiting receptacle will receive the arrival-of-the-mail message transmitted from a base 
transceiver station, and will detect arrival of the mail. The terminal which detected arrival of the 
mail establishes the link channel of wireless like the time of dispatch, next establishes a layer 2, 
after that, with the control signal of a layer 3, between networks, performs management of a 
wireless resource, migratory, the report about circuit call connection control, and a negotiation, 
and establishes the service channel for a communication link. The information notified here, for 
example, the existence of migration, passing speed, communication link demand quality, etc. are 
passed to the radio control station 233 through the network which connected a base transceiver 
station and it. In the radio control station 233, a convention field is set up with reference to the 
received report information and the table provided. 

[0079] Usually, when using moving the wireless terminal 232 at high speed, **** and when using 
the wireless terminal 232, stopping or moving on the other hand at a low speed, by what requires 
so high communication link quality, it seems [ transmitting important data in many cases and ] to 
be a communication link called the informational exchange using voice. That is, when using a 
wireless terminal, moving at high speed, moving the wireless terminal 232 at a low speed, the use 
band on a network may be narrower than the case where it stops and uses, and there may be 
communication link quality low, 

[0080] So, it controls by the radio control station 233 to make it larger than the usable band 
which assigns the usable band of the network assigned to a wireless terminal with small passing 
speed based on the above-mentioned report information to a wireless terminal with large passing 
speed. Moreover, control which makes high communication link quality over a wireless terminal 
-with small passing speed, and makes low communication link quality over a wireless terminal with 
large passing speed is performed. That is, in drawin g 1 , the radio control office 233 transmits the 
signal which included initial entries, such as a use band and demand quality, in ATM switching 
system 230 in an ATM eel, and performs predetermined connection reception control by ATM 
switching system 230. 

[0081] Thereby, it becomes possible to maintain the fairness of network resource use among the 
users who stop with the user who uses a wireless terminal and use a wireless terminal, moving. 
Moreover, it is making communication link quality low to a wireless terminal with large passing 
speed, and making communication link quality high to a wireless terminal with conversely small 
passing speed, and while aiming at a deployment of the band of a cable network, it becomes 
possible to hold the fairness of network resource use between the user who uses a wireless 
terminal, a low speed, or the user who stops and uses a wireless terminal, moving to a high 
speed. 

[0082] As explained above, according to the 5th operation gestalt, the possibility of the hits at 
the time of the handover accompanying migration of a wireless terminal is pressed down very low 
from the above 1st, and the network control unit which can moreover aim at the band of a cable 
network and improvement in the use effectiveness of a radio channel can be offered. 
[0083] That is, if a millimeter wave etc. is used in order that the conventional cellular system 
may accelerate the transmission speed in each wireless zone, the special feature to a wireless 
zone will become narrow. When a wireless zone becomes narrow, the handover at the time of 
migration of a wireless terminal comes to arise frequently. At the time of a handover, in order to 
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change the connection of a cable system who is transmitting information to the base transceiver 
station and for this change to take time amount, communicative hits arise. It not only reduces 
communication link quality, but these hits reduce the transmission efficiency in a cable network 
by resending, when a lot of information is being transmitted to the high speed. It becomes 
possible to reduce sharply the probability for these hits to arise, by this invention. Moreover, it 
becomes possible to stop with the wireless terminal which moves and to perform fair allocation 
of the network resource to the wireless terminal to be used. Moreover, also when a wireless 
zone is large, this invention functions effectively. That is, although it originates in the 
complicated configuration in the change boundary between wireless zones and a handover is 
repeated between short time, it enables this to prevent hits. In addition, it cannot be 
overemphasized that it is also effective to use from the above 1st, combining the 5th operation 
gestalt suitably. 
[0084] 

[Effect of the Invention] As explained above, according to this invention, the possibility of the 
hits at the time of the handover accompanying migration of a wireless terminal is pressed down 
very low, and the network control unit which can moreover aim at the band of a cable network 
and improvement in the use effectiveness of a radio channel can be offered. 
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TECHNICAL FIELD 

[Field of the Invention] A base transceiver station is mutually connected with a communication 
network, and it is related with the network control unit in the communication system which holds 
a wireless terminal. 
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PRIOR ART 

[Description of the Prior Art] Recently, the expectation for service by the wireless which 
harnessed the convenience is growing by the appearance of a small cellular phone and a small 
portable information device. On the other hand, with the ATM network of a cable system, the 
communication link of a high-speed broadband is attained and the multimedia environment by 
this is being built. A base transceiver station is connected with an ATM network, and if it 
becomes possible to offer the multimedia environment in the high-speed broadband in a cable 
system by the wireless system, it will become possible to build the multimedia environment 
which harnessed the convenience of wireless. 

[0003] Conventionally, many cellular system is adopted as an approach of connecting a wireless 
system with a cable system. This is a method which assigns a frequency which divides a wireless 
service area into two or more zones (a wireless zone is called henceforth) 1a-7a, and is different 
in each as shown in drawing 1 4 . Unless the wireless zone which uses the same frequency 
touches, the frequency which other wireless zones are using is reusable. Thereby, the frequency 
in a radio-transmission way can be used effectively. Base transceiver stations 101-107 form 
each wireless zones 1a-7a, respectively. These base transceiver stations are connected to the 
exchanges 110 and 1 1 1 connected to the cable network, and the wireless terminal 113 can 
communicate with the terminal 112 connected to other wireless terminals or cable networks. 
[0004] Drawing 14 shows signs that information is transmitted to the wireless terminal 113 from 
the terminal 112. The wireless terminal 113 detects first to which wireless zone it is moving, 
when it is managed serially to which wireless zone it belongs and the wireless terminal 1 1 3 
moves. It is judged by the receive state of the signal transmitted from a base transceiver station, 
for example, the reinforcement of received power, by this detection. This receive state is notified 
to the radio control station 114, and the radio control station 114 changes a connection to the 
base transceiver station which takes charge of the wireless zone of a migration place. This 
transmits the transmit information from a transmit terminal. Henceforth, the boundary of this 
change in a wireless zone will be changed here, and will be called a field. 

[0005] As another means of a change, in order to stop hits, the following means are taken. After 
detecting to which wireless zone it is moving, in the border area of the wireless zone of a moved 
material, and the wireless zone of a migration place, the connection to the base transceiver 
station which takes charge of the wireless zone of a migration place where the connection to the 
base transceiver station which takes charge of the wireless zone of a moved material is held is 
set up, and the transmit information from a transmit terminal is transmitted to both the wireless 
zone of a moved material, and the wireless zone of a migration place through both this 
connection. Then, if it goes into the wireless zone of a migration place completely across the 
above-mentioned change border area, the connection to the base transceiver station which 
takes charge of the wireless zone of a moved material will be canceled, and it transmits only to 
the wireless zone of ******. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, the possibility of the 
hits at the time of the handover accompanying migration of a wireless terminal is pressed down 
very low, and the network control unit which can moreover aim at the band of a cable network 
and improvement in the use effectiveness of a radio channel can be offered. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] In order for a wireless system to also realize quality 
service in a cable network, it is necessary to enable the communication link of a high-speed 
broadband also on a radio-transmission way. In order for the conventional cellular system to 
realize this, if it is necessary to accelerate the transmission speed in each wireless zone, for this 
reason a millimeter wave etc. is used, that special feature to a wireless zone will become narrow. 
By becoming narrow, the handover at the time of migration of a wireless terminal comes to arise 
frequently. 

[0007] At the time of a handover, in order to change the wireless zone where a wireless terminal 
belongs, it is necessary to change the connection of a cable system who is transmitting 
information to the base station which takes charge of the wireless zone. In order for this change 
to take time amount, communicative hits arise. It not only reduces communication link quality, 
but these hits reduce the transmission efficiency in a cable network by a lot of reserving, when 
a lot of information is being transmitted to the high speed. A handover arises from the above- 
mentioned reason frequently, so that a wireless zone becomes narrow, and hits occur frequently. 

[0008] By the approach of setting up the connection to a base transceiver station who takes 
charge of the wireless zone of a migration place from a transmit terminal after detecting the 
wireless zone of a migration place like before, in order to make it a wireless zone not produce 
hits under a narrow situation, it is necessary to. perform a connection setup at a high speed very 
much. This originates in the time amount belonging to one wireless zone becoming short, if the 
wireless terminal is moving in the inside of a narrow wireless zone. However, since it becomes 
the situation that there are no allowances in a band when the base transceiver station is held in 
the network which has also served the communication link of cable terminals, the time amount 
which a connection setup takes in addition to the latency time until a band is vacant is needed, 
and a situation with it very difficult [ to perform a connection setup at a high speed ] may arise. 
Before the above-mentioned connection is set up, when a wireless terminal moves to another 
wireless zone, as for the wireless terminal under migration, the period of hits may become the 
situation of a communication interruption over long duration continuously as a result 
[0009] Moreover, even when a wireless zone is large, a phenomenon which goes back and forth 
between the wireless zones on the boundary produces the wireless terminal which the change 
boundary between wireless zones may be carrying out the complicated configuration, and moves 
on the boundary, and a situation which repeats a handover between short time as a result may 
happen. Also in such a case, the communication interruption of long duration may be caused for 
the same reason as the above. 

[0010] Then, this invention is made in view of the above-mentioned trouble, presses down very 
low the possibility of the hits at the time of the handover accompanying migration of a wireless 
terminal, and aims at offering the network control unit which can moreover aim at the band of a 
cable network, and improvement in the use effectiveness of a radio channel. 
[0011] That is, the probability which the above-mentioned transmit information can receive 
succeedingly not only in the wireless zone where the wireless terminal belongs but in the 
previous wireless zone where the wireless terminal moved since a connection was beforehand 
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secured to the base transceiver station which takes charge of two or more wireless zones which 
exist in the movable direction from this wireless zone and the transmit information from a 
transmit terminal was multicasted becomes high, and it becomes possible to make very low 
possibility of the hits at the time of a handover. Moreover, since the number of the wireless 
zones which should be carried out a multicast by using the possibility of the migration direction 
of the communication link quality demanded and a wireless terminal, prediction of the migration 
direction, and passing speed can be stopped as much as possible, the use effectiveness of the 
band of a cable network or a radio channel can be raised, reducing the probability of hits. 
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MEANS 



[Means for Solving the Problem] In case the wireless terminal in the wireless zone which two or 
more base transceiver stations connected to the communication network form, and the partner 
terminal held in said network communicate mutually, the network control unit of this invention In 
the network control unit which performs network control between said base transceiver station 
accompanying migration between the wireless zones of said wireless terminal, and said partner 
terminal A setting means to set up the convention field on the basis of the wireless zone where 
said wireless terminal belongs, A means to transmit the transmission information from a partner 
terminal is provided to two or more base transceiver stations which form the wireless zone 
belonging to the convention field set up with this setting means. Said setting means When said 
wireless terminal moves, by setting up a convention field by making the wireless zone of the 
migration place of said wireless terminal into new criteria, the possibility of the hits at the time 
of the handover accompanying migration of a wireless terminal is pressed down very low, and, 
moreover, the band of a cable network and improvement in the use effectiveness of a radio 
channel can be aimed at. 

[0013] Moreover, in case the wireless terminal in the wireless zone which two or more base 
transceiver stations connected to the communication network form, and the partner terminal 
held in said network communicate mutually, the network control unit of this invention In the 
network control unit which performs network control between said base transceiver station 
accompanying migration between the wireless zones of said wireless terminal, and said partner 
terminal A setting means to set up the convention field on the basis of the wireless zone where 
said wireless terminal belongs, As opposed to two or more base transceiver stations which form 
the wireless zone belonging to the convention field set up with this setting means The 1st 
transmitting means which transmits the transmission information from a partner terminal, and the 
2nd transmitting means which transmits the transmission information from a partner terminal to 
the base transceiver station which forms the wireless zone where said wireless terminal belongs, 
According to the demand quality of the communication link between said wireless terminals and 
partner terminals, a selection means to choose either is provided among said 1st transmitting 
means and said 2nd transmitting means. Said setting means When said wireless terminal moves, 
by setting up a convention field by making the wireless zone of the migration place of said 
wireless terminal into new criteria, the possibility of the hits at the time of the handover 
accompanying migration of a wireless terminal is pressed down very low, and, moreover, the band 
of a cable network and improvement in the use effectiveness of a radio channel can be aimed at. 

[0014] Moreover, the use effectiveness of the band of a cable network or a radio channel can be 
raised by controlling the range which the above multicasts according to the demand quality of 
the communication link between a partner terminal and a wireless terminal. That is, when demand 
quality cannot be satisfied by hits, it is made large, and the range which the above multicasts is 
narrowed when that is not right. 

[001 5] Moreover, though natural, it depends for the method of transition between the wireless 
zones accompanying migration of a wireless terminal on the layout of rooms, such as office. That 
is, the possibility of the migration direction is decided in a private network depending on an office 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejue 



2007/02/08 



JP,09-252480,A [MEANS] 



layout. Office in recent years is in the environment of the layout free-lancer by organization 
amendment who can change a layout freely. Especially the location of a partition or a desk 
specifies the path where people move. The movable direction of a wireless terminal can be found 
out by observing the migration pattern between wireless zones for a movable direction, and 
saving hysteresis from this, even if it changes an office layout. Therefore, it becomes possible to 
use the band and radio channel of a cable network effectively by stretching the connection of a 
cable network only to the base transceiver station which takes charge of the wireless zone of a 
movable direction on the basis of the wireless zone where a wireless terminal belongs at present, 
and multicasting the transmit information from a transmit terminal. 

[0016] Moreover, it becomes possible to reduce the probability of hits and to use the band and 
radio channel of a cable network effectively by observing the migration pattern of a wireless 
terminal, predicting the migration direction, stretching the connection of a cable network to the 
base transceiver station which takes charge of the wireless zone which exists in the migration 
direction, and multicasting the transmit information from a transmit terminal. It is possible by 
using the information on the possibility of the above-mentioned migration direction for this 
means to raise the precision of this prediction further. 

[0017] Moreover, the probability of the hits at the time of a handover can be reduced by 
multicasting the transmit information from a transmit terminal to the wireless zone where a 
larger convention field is prepared to a wireless terminal with large passing speed on the basis of 
the wireless zone where this wireless terminal belongs, and that convention field belongs. It 
functions effectively that this multicasts the transmit information from a transmit terminal as 
many wireless zones which exist in the migration direction of a wireless terminal since the 
opportunity of the handover per unit time amount increases as a wireless terminal with large 
passing speed. 

[0018] Moreover, the band and radio channel of a cable network can be effectively used for the 
terminal which transmits the transmit information from a transmit terminal only to the base 
transceiver station which takes charge of the wireless zone where the wireless terminal belongs, 
and moves to the wireless terminal which does not move by notifying migratory [ of a wireless 
terminal ] beforehand before communicating by preparing an above more large convention field. It 
is possible to fall the possibility of hits further by making passing speed notify to the wireless 
terminal which moves further, and deciding the range, of a convention field to be such a large 
field that this notified passing speed be large. 

[0019] The probability of hits can be sharply reduced by the multicast with the means using the 
possibility of the above migration direction, prediction of the migration direction, and passing 
speed. Although the wireless terminal which moves will use many network resources with this 
means By narrowing an usable band to a wireless terminal with large passing speed, and making 
an usable band large to a wireless terminal with conversely small passing speed It becomes 
possible to maintain the fairness of network resource use among the users who stop with the 
user who uses a wireless terminal and use a wireless terminal, moving. Moreover, it is making 
communication link quality low to a wireless terminal with large passing speed as another means, 
and making communication link quality high to a wireless terminal with conversely small passing 
speed. While aiming at a deployment of the band of a cable network, it becomes possible to hold 
the fairness of network resource use between the user who uses a wireless terminal, a low 
speed, or the user who stops and uses a wireless terminal, moving to a high speed. 
[0020] Furthermore, it originates in the change boundary between wireless zones carrying out 
the complicated configuration, and the following effectiveness is acquired by the means of this 
invention also to the situation that the wireless terminal which moves on the boundary repeats a 
handover between short time. That is, it becomes possible by multicasting the information from a 
transmit terminal to prevent the hits by this handover repeated to the wireless zone which forms 
this boundary at least. 
[0021] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference 
to a drawing. 

(1st operation gestalt) Drawing 1 shows roughly the configuration of the whole communication 
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network concerning the 1st operation gestalt. 

[0022] In drawing 1 , it connects so that it can communicate mutually through the exchange 230, 
and two or more base transceiver stations 201-227 ( drawin g 1 shows some base transceiver 
stations of them) and radio control offices 233 constitute the network. Here, the exchange 230 is 
the ATM (Asynchronous Transfer Mode) exchange and uses as an ATM network the network 
which connects a base transceiver station. 

[0023] Each base transceiver stations 201-227 form the wireless zones 1-27, respectively. Now, 
the situation of receiving the transmit information from the terminal 231 by which the wireless 
terminal 232 was connected to the exchange 230 is considered. 

[0024] The radio control station 233 has memorized the information that the wireless terminal 
232 exists in the wireless zone 14. Furthermore, the radio control office 233 is memorized as a 
table showing the physical relationship of all wireless zones in below-mentioned drawing 5 , and 
controls the exchange 230 to stretch a connection so that the transmit information from a 
transmit terminal 1 31 can be multicasted from a cable network to the wirelesis zone 14 and the 
wireless zones 8, 9, 15, 20, 19, and 13 around it. That is, as shown in drawin g 1 , the transmit 
information from a transmit terminal 231 is multicasted to base transceiver stations 214, 208, 
209, 215, 220, 219, and 213 by the exchange 230, and these base transceiver stations carry out 
the radio transmission of the transmit information to the wireless zones 14, 8, 9, 15, 20, 19, and 

13 which each takes charge of. 

[0025] Two or more wireless zones which multicast the transmit information from a terminal 231 
through a base transceiver station are made to call it a convention field here. With reference to 
drawing 2 , it explains to a detail further. 

[0026] Drawin g 2 shows signs that the whole region of the square room surrounded by the wall 
300 is covered with the wireless zones 1-27 where 27 base transceiver stations 201-227 of 
drawin g 1 correspond. Moreover, the wireless zone by which a multicast is carried out in case 
the wireless terminal 232 exists in the wireless zone 14 is expressed with the circle of a thick 
wire. That is, the field expressed with the circle of a thick wire is a convention field. 
[0027] This multicast becomes possible by giving a copy function to the exchange 230. Since the 
multicast of the same information as the wireless zone 14 before migration is carried out by this 
even if the wireless terminal 232 moves to which surrounding wireless zone of the wireless zone 
14, the hits by the handover are not produced. 

[0028] now, as shown in drawing 3 , when 232 moves to the wireless zone 15 from the wireless 
zone 14 in the end of a non-tip The base transceiver station is supervising the receive state of 
the electric wave sent out from the wireless terminal 232, notify it to the radio control station 
233, and it detects that the wireless terminal moved the radio control station 233 to the wireless 
zone 15. The exchange 230 is controlled to stretch a connection so that the transmit information 
from a terminal 231 can be multicasted as the surrounding wireless zones 9, 10, 16, 21, 20, and 

14 of the wireless zone 15 from a cable network. This prepares for migration of the next time of 
the wireless terminal 232. In addition, in drawin g 3 , the same sign is given to the same part as 
drawing 1 , and explanation is omitted. 

[0029] A convention field when the wireless terminal 232 moves to the wireless zone 15 at 
drawing 4 is shown. In addition, in drawing 4 , the same sign is given to the same part as drawing 
2 , and explanation is omitted. At drawing 4 , the wireless zone by which a multicast is carried 
out when the wireless terminal 232 moves to the wireless zone 15 is expressed with the circle of 
a thick wire. 

[0030] The radio control station 233 is controlling by repeating such a procedure with migration 
of a wireless terminal to multicast the transmit information from the partner terminal 231 to the 
wireless zone where a wireless terminal always belongs and the surrounding wireless zone of the 
wireless zone, i.e., a convention field. 

[0031] In the case of the above-mentioned multicast connection control, it carries out with 
reference to a table as shown in drawin g 5 managed in the radio control office 233. In addition, in 
drawing 5 , ID of the base transceiver station which forms drawing 2 and each wireless zones 1- 
27 of dra win g 4 is set to 1-27, respectively, and ID of the base transceiver station of the near is 
memorized corresponding to each of a base transceiver station ID. 
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[0032] The radio control station 233 can pinpoint the base transceiver station which should 
carry out the multicast of to which wireless zone a wireless terminal belongs from this table if it 
pursues and ID of that wireless zone becomes clear. 

[0033] For example, the base transceiver station near the base transceiver station 314 of ID14 
is a base transceiver station of ID 8, 9, 15, 20, 19, and 13, and if this table is referred to, a 
convention field in case the wireless terminal 232 exists in the wireless zone 14 will serve as the 
wireless zones 8, 9, 15, 20, 19, and 13 which base transceiver stations 208, 209, 215, 220, 219, 
and 213 form. 

[0034] This invention functions effectively, also when the base transceiver station change 
boundary between wireless zones is complicated, as shown in drawing 6 . This change boundary 
is judged as mentioned above, for example with the reinforcement of the signal power which a 
wireless terminal receives from a base transceiver station. With the directivity of a surrounding 
body or the antenna of a base transceiver station etc., this change boundary may become 
complicated, as shown in drawing 6 . For example, when it follows and a wireless terminal moves 
the path of the arrow head shown in drawin g 6 , the probability to wander from place to place 
with the wireless zones 36, 30, 36, and 30, for 4 times of handovers to be performed sequentially 
from the wireless zone 30, and for hits to happen becomes high. If it may go in this path, 
between short time, further many handovers will be performed and the probability of hits will 
become higher. 

[0035] According to this operation gestalt, also in such a situation, it is solved easily. That is, like 
the above-mentioned, when a wireless terminal is in the wireless zone 30, with reference to the 
table shown in drawing 5 , the radio control office 233 sets up the convention field which 
consists of a wireless zone 30 used as criteria, and wireless zones 31, 32, 33, 34, 35, and 36 of 
that near, and multicasts the transmit information from a transmit terminal to the base 
transceiver station of this convention field. Similarly/when a wireless terminal is in the wireless 
zone 36, the convention field which consists of a wireless zone 36 used as criteria and wireless 
zones 38, 31, 30, 35, 36, and 37 of that near is set up, and the transmit information from a 
transmit terminal is multicasted to the base transceiver station of this convention field. 
[0036] Thus, as mentioned above, even if it is in the situation which carries out the handover of 
the wireless zones 30 and 36, since the multicast of the transmit information from a transmit 
terminal is carried out to these wireless zones 30 and 36, hits will be produced. 
[0037] The ATM network which connects between the base transceiver stations used with this 
operation gestalt can offer service of various transmission speed and communication link quality. 
With an ATM network, it transmits as a packet which added 5 bytes of header which divided 
transmit information per 48 bytes and wrote in the transmitting destination etc. This packet is 
called a cel. Communication link quality is expressed by the waste ratio of arrival delay of this 
eel, or a cel. 

[0038] With an ATM network, the class classified according to the transmission speed of a eel 
and communication link quality is prepared, and a user communicates by choosing a desired 
communication link class. For example, if it is extent which can recognize as voice in the case of 
voice communication, and can understand the contents to it, since a eel may be discarded 
somewhat, the desired value to a eel waste ratio is low. However, since real time nature is 
required in order to talk with voice, the demand about delay becomes severe. That is, in the case 
of voice communication, the allowed value of a waste ratio will be large and will choose the small 
communication link class of the allowed value of delay. Although the desired value to a eel waste 
ratio is severe on the other hand in order to avoid a lot of resending by data communication 
especially in the case of high-speed transmission, the demand about delay is loose. Therefore, in 
this case, the allowed value of a waste ratio will be small and will choose the large 
communication link class of the allowed value of delay. Thus, it is one description of an ATM 
network that communication link quality can be chosen according to the communicative 
contents. 

[0039] furthermore — an ATM network — voice — like — a eel waste ratio — receiving — 
tolerance — being also large — it is alike, and it receives and tolerance is usually large also to 
hits. In such a case, it does not multicast to two or more above wireless zones, but the 
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information from a transmit terminal is transmitted only to the wireless zone where a wireless 
terminal belongs. On the contrary, when the tolerance to hits is a severe communication link, the 
multicast to two or more wireless zones is performed as mentioned above, and the probability for 
hits to arise is reduced. 

[0040] In case the radio control station 233 sets up a connection between a partner terminal and 
a wireless terminal, specifically the demand parameter (for example, a permission eel loss ratio - 
-) of the communication link quality beforehand notified by the user Based on permission eel 
transfer delay time amount etc., either of the transmission only to the multicast to the 
convention field which consists of a wireless zone where a wireless terminal belongs, and a 
wireless zone of the near, and the wireless zone where a wireless terminal belongs is chosen. 
[0041] By performing such a selection control, it becomes possible to use the band and radio 
channel of an ATM network effectively. As explained, according to the operation gestalt of the 
above 1st, as mentioned above, the radio control station 233 As opposed to two or more base 
transceiver stations which take charge of the wireless zone which prepares the convention field 
on the basis of the location of the wireless zone where the wireless terminal 232 belongs, and 
belongs to this convention field As opposed to two or more base transceiver stations which take 
charge of the wireless zone which multicasts, establishes the convention which made the 
wireless zone of a migration place new criteria when [ which transmits the transmission 
information from a transmit terminal 231 ] the wireless terminal 232 moves, and belongs to this 
convention field By transmitting the transmission information from a transmit terminal 231 by the 
multicast Since a connection is beforehand secured to the base transceiver station which takes 
charge not only of the wireless zone where the wireless terminal belongs but of two or more 
wireless zones which exist in the movable direction from this wireless zone and the transmit 
information from a transmit terminal is multicasted, The probability which the above-mentioned 
transmit information can receive succeedingly also in the previous wireless zone where the 
wireless terminal moved becomes high, and it becomes possible to make very low possibility of 
the hits at the time of a handover. 

[0042] Moreover, the radio control station 233 receives two or more base transceiver stations 
which take charge of the wireless zone which prepares the above-mentioned convention field on 
the basis of the location of the wireless zone where the wireless terminal 232 belongs, and 
belongs to this convention field. Either of whether the transmission information from a transmit 
terminal 231 is transmitted to the base transceiver station which takes charge of the wireless 
zone where whether the transmission information from a transmit terminal 231 being transmitted 
and the wireless terminal 232 belong Since the number of the wireless zones which should be 
carried out a multicast by choosing according to the demand quality of the communication link 
beforehand notified between the transmit terminal 231 and the wireless terminal 232 can be 
stopped as much as possible, The use effectiveness of the band of a cable network or a radio 
channel can be raised reducing the probability of hits. 

[0043] Furthermore, it becomes possible to prevent the hits by this handover repeated by 
originating in the change boundary between wireless zones carrying out the complicated 
configuration, and multicasting the information from a transmit terminal to the wireless zone 
which forms this boundary at least also to the situation that the wireless terminal which moves 
on that boundary repeats a handover between short time. 

[0044] (2nd operation gestalt) With reference to drawing 7 , the principle of the 2nd operation 
gestalt of this invention is explained first. Drawin g 7 shows signs that radio-transmission service 
is performed in the wireless zones 1-27 to the room where the path 301 was set as the room 
surrounded by the wall 300 by layout modification like drawin g 2 . Places other than path 301 
presuppose that the desk is set up. In this case, what it may move frequently at is a path 301, 
and the circumference of a desk has large possibility of stopping; and using it. The wireless zone 
where a wireless terminal belongs changes with migration of a wireless terminal, and this is 
dependent on the layout of such a room, though natural. 

[0045] Office in recent years can make now a layout change by organization amendment etc. 
freely by the appearance of a dismountable partition etc. If a wireless zone covers the whole 
room as shown in drawing 7 , it will become as [ be / radio-transmission service / in the whole 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



2007/02/08 



JP,09-252480,A [MEANS] 



6/13 ^— \> 



region / possible ], and it can respond to various layouts in such office changed occasionally. 
[0046] In order to prevent the hits by the handover as much as possible by such office 
environment, using the band and radio channel of the cable section effectively, the technique of 
the 2nd operation gestalt of searching for the possibility of transition between the wireless zones 
of a wireless terminal by observation is very effective. 

[0047] Although the convention field was prepared with the 1st above-mentioned operation 
gestalt so that hits might not arise even if the wireless terminal 232 moved in which direction in 
the future On the other hand, it observes and asks for transition between the wireless zones 
according the movable direction of the wireless terminal 232 to the past handover with the 2nd 
operation gestalt. The wireless zone with the wireless zone where a wireless terminal belongs 
multicasts the transmit information from a transmit terminal to the wireless zone which exists in 
the movable direction. Since the number of the wireless zones multicasted by this, preventing 
hits can be reduced, a band can be used effectively also not only on a cable part but on a radio- 
transmission way. 

[0048] Next, a means to search for the movable direction of the wireless terminal 232 is 
explained concretely. Here, the ID number for distinguishing 27 wireless zones presupposes that 
it is the same as that of the sign given to the wireless zone shown in drawin g 7 . Moreover, if it 
shall have memorized as a table showing the physical relationship of all wireless zones in drawing 
5 , since the radio control office 233 is the maximum 6 of the number of each wireless zone to 
movable adjoining wireless zones, it can express the transition between wireless zones with the 
matrix Gposs of 27x6 of a degree type (1). 
[0049] 
[Equation 1] 
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[0050] Here, initial value of each element gij of Matrix Gposs is set to "0." Although the number i 
of each line expresses the ID number of a wireless zone, the element of each line is equivalent 
to the element of the wireless zone ID which each line of the table shown in drawing 5 shows, for 
example, the wireless zone where the party eye of Gposs can change from the wireless zone of 
ID number 1 — being shown — **** — the table of drawing 5 — following — g — 1 and 1 the 
transition to the wireless zone 2 from the wireless zone 1, and g — 1 and 2 the transition to the 
wireless zone 7 from the wireless zone 1, and g — 1 and 3 The transition to the wireless zone 6 
from the wireless zone 1 is expressed, since the adjoining wireless zone which can change from 
the wireless zone 1 is only three [ more than ] — g — 1 and 4g — - 1 and 5g — 1 and 6 Initial 
value is maintained in this case and it is set to "0" so that it may not have semantics but the 
following explanation may show. 

[0051] Matrix Gposs sets the element gij showing transition between wireless zones as "1", 
when transition arises between wireless zones. For example, if drawing 7 is considered for an 
example, a path 301 is located in the room of this drawing, and since a wireless terminal is 
movable only at this path, Matrix Gposs will become like a degree type (2). 
[0052] 
[Equation 2] 
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[0053] While a wireless terminal actually moves, whenever it communicates by such processing, 
it gains as possible transition between wireless zones. This becomes a pattern reflecting the 
layout of the room in order to give movable transition of a wireless terminal. It becomes possible 
to use the band and radio channel of a cable network effectively by multicasting the information 
"frorrTa transmit" terminal only to the possible wireless zone "of transition" based on the transition 
information between wireless zones as shown in this gained formula (2). 

[0054] Although the convention field which is specifically set up to the wireless terminal 232 
which exists in the wireless zone 14 in the case of the 1st above-mentioned operation gestalt 
serves as the wireless zone 14 and the wireless zones 8, 9, 15, 20, 19, and 13 around it Since 
existence of a path 301 can be grasped using transition information like a formula (2) in the case 
of the 2nd operation gestalt, a convention field serves as the wireless zones 14, 13, and 15. 
Therefore, when these are compared, it turns out easily that the number of the wireless zones 
which multicast the transmit information from the partner terminal 231 can be limited more. 
[0055] As mentioned above, as explained, according to the operation gestalt of the above 2nd, 
the transition hysteresis between the wireless zones in migration of the wireless terminal 232 is 
memorized. It becomes possible to use the band and radio channel of a cable network effectively 
by searching for the movable direction of a migration terminal from this memorized transition 
hysteresis information, and preparing the convention field on the basis of the location of the 
wireless zone where the wireless terminal 232 belongs in this movable direction. 
[0056] (3rd operation gestalt) With the 3rd operation gestalt, it is characterized by observing the 
frequency of transition between the wireless zones where a wireless terminal belongs, and 
securing and multicasting a band preferentially to a wireless zone with much this frequency that 
changes. Thereby, it aims at lowering the probability of hits, making effectively the most of the 
band and radio channel of a cable network. 
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[0057] Next, a means to observe the frequency of transition of a wireless zone where the 
wireless terminal 232 belongs, and to predict the migration direction is concretely explained with 
reference to drawin g 7 . Here, the ID number for distinguishing 27 wireless zones presupposes 
that it is the same as that of the number of the wireless zone shown in drawing 7 like the 2nd 
example. Moreover, if it shall have memorized as a table showing the physical relationship of all 
wireless zones in drawing 5, since the radio control office 233 is the maximum 6 of the number of 
each wireless zone to movable adjoining wireless zones, it can express the frequency of 
transition between wireless zones with the matrix S of 27x6 of a degree type (3). 
[0058] 
[Equation 3] 
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3.1 


a 3,2 







\ 8 26,6 



s 27.1 S 27.2 """ s 27.5 6 27.8 

[0059] Here, initial value of each element Stf of Matrix S is set to "0." Although the number i of 
each line expresses the ID number of a wireless zone, the element of each line is equivalent to 
the element of the wireless zone ID which each line of the table shown in drawing 5 shows, for 
example, the wireless zone where the party eye of Matrix S can change from the wireless zone 
of an ID number "1" — being shown — **** — the table of drawing 5 — following — S — 1 
and 1 the transition to the wireless zone 2 from the wireless zone 1, and S — 1 and 2 the 
transition to the wireless zone 7 from the wireless zone 1, and S — 1 and 3 The transition to the 
wireless zone 6 from the wireless zone 1 is expressed, since the adjoining wireless zone which 
can change from the wireless zone 1 is only three [ more than ] — S — 1 and 4S — 1 and 5S - 
- 1 and 6 Initial value is maintained in this case and it is set to "0" so that it may not have 
semantics but the following explanation may show. 

[0060] Matrix S adds "1" to the element S[j showing transition between wireless zones, when 
transition arises between wireless zones. By repeating this processing, a place with much 
transition serves as a big value. For example, if drawing 7 is considered for an example, since a 
path 301 is located in the room of this drawing and a wireless terminal is movable only at this 
path, Matrix S becomes like for example, a degree type (4). 
[0061] 
[Equation 4] 
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[0062] While a wireless terminal actually moves, whenever it communicates by such processing, 
the frequency of transition between wireless zones is gained. Using the frequency information on 
transition between wireless zones like this gained formula (4), the previous wireless zone where a 
w j re |ess terminal moves can be predicted. That is, since it is thought that the probability for a 
wireless terminal to move to a wireless zone with much frequency of transition is high, it 
becomes possible by securing a band preferentially and multicasting the information from a 
transmit terminal to use effectively the band of a cable-transmission way and a radio- 
transmission way. 

[0063] Since the convention field specifically set up to the wireless terminal 232 which exists in 
the wireless zone 14 can grasp existence of a path 301 using transition information like a formula 
(2) in the case of the 2nd operation gestalt, it serves as the wireless zones 14, 13, and 15. the 
case of the 3rd operation gestalt — a basis [ information / on transition like a formula (4) / 
frequency ] — the element s of Matrix S — the value of 14 and 15 — s — decision of being 
larger than the value of 14 and 13, i.e., the transition frequency from the wireless zone 14 to the 
wireless zone 15 being higher, sets up a convention field with the wireless zones 14 and 15. In 
other words, although the convention field of the wireless terminal 232 which exists in the 
wireless zone 14 in the case of the 2nd operation gestalt may serve as a wireless zone before 
and behind the wireless zone 14 along a path 301, it turns out that it can limit to the wireless 
zone 14 and 15 where the possibility of migration transition is further more high, for example, 
wireless zones, according to the 3rd operation gestalt. 

[0064] As explained above, according to the operation gestalt of the above 3rd, the frequency of 
transition between the wireless zones in migration of the wireless terminal 232 is memorized. By 
predicting the migration direction of a migration terminal from this memorized transition 
hysteresis information, and making the above-mentioned convention field on the basis of the 
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location of the wireless zone where the wireless terminal 232 belongs into the field which exists 
in that migration direction It becomes possible to reduce the probability of hits and to use the 
band and radio channel of a cable network effectively. 

[0065] Furthermore, by using the information on the possibility of the migration direction of the 
2nd operation gestalt (formula (2)) T the precision of this prediction can be raised and the range of 
a convention field can be made small. 

(4th operation gestalt) With the 4th operation gestalt of this invention, the migration direction 
and passing speed of a wireless terminal are measured, and the transmit information from a 
transmit terminal is multicasted to many wireless zones which exist in the migration direction, so 
that passing speed is large. Thereby, since the band of the cable section to a base transceiver 
station is securable early, it becomes possible to lessen the probability of hits. 
[0066] What is necessary is to observe this updating timing and just to measure the transition 
direction and the transition rate to coincidence/although "1" is added and updated by the 
element corresponding to the time of transition between the wireless zones of each element of 
the matrix S of a formula (3) in order to realize this. The wireless zone which performs a 
multicast according to the magnitude of this rate is determined. 

[0067] With reference to drawin g 8 and drawin g 9 , it explains concretely. In addition, drawin g 8 
and drawing 9 show signs that radio-transmission service is performed in the wireless zones 1- 
27 to the room where the path 301 was set as the room surrounded by the wall 300 by layout 
modification like drawing 7 like drawing 2 . Moreover, suppose that the movable direction of the 
wireless terminal explained with the 2nd operation gestalt, i.e., the direction along a path 301, is 
already searched for. 

[0068] For example, as shown in drawin g 8 . when the wireless terminal 232 is in the wireless 
zone 13 and it is moving in the direction of the arrow head of this drawing at a low speed, the 
transmit information from a transmit terminal 231 is multicasted as the wireless zones 13 and 14 
(circle of the thick wire of this drawing). On the other hand, as drawing 9 shows, when the 
wireless terminal 232 gets down to the wireless zone 13 and it is moving in the direction of the 
arrow head of this drawing further at high speed, the transmit information from a transmit 
terminal 231 is multicasted as the wireless zones 13, 14, and 15 (circle of the thick wire of this 
drawing). 

[0069] In order that the radio control station 233 may set up the range of a convention field 
according to the passing speed of a wireless terminal, the radio control station 233 specifically 
When having memorized as a table as shows the physical relationship of all wireless zones to 
drawing 5 , in case the wireless terminal 232 moves dynamically with reference to this between 
wireless zones, you may make it set up the range of the convention field for low speeds, and the 
convention field for high speeds. When the wireless terminal 232 exists in the wireless zone 13 
and it is detected that the migration direction is a direction shown by the arrow head of drawin g 
8 , namely, the range of a convention field in case passing speed is a low speed Since it is good 
only in the wireless zone by the side of recently which exists in the migration direction of the 
wireless terminal 232 along the path 301 beforehand detected on the basis of the wireless zone 

13, it can set up with the wireless zone 14 immediately from drawin g 5 . Since it is necessary to 
ask for the range of a convention field still more broadly than the wireless zone by the side of 
recently [ of the wireless zone used as criteria ] on the other hand when passing speed is a high 
speed, First, the inside of the recently side base transceiver station of the table of drawing 5 to 
the base transceiver station ID "13", The recently side base transceiver station ID of the 
wireless zone which exists in the migration direction of the wireless terminal 232 along a path 
301 "14" is obtained. Next, the base transceiver station ID "15" of the wireless zone which 
exists in the migration direction of the wireless terminal 232 which was along a path 301 among 
the recently side base transceiver stations of a base transceiver station ID "14" is gained from 
the table of drawing 5 . Thereby, a convention field when the passing speed of the wireless 
terminal 232 which exists in the wireless zone 13 is high-speed serves as the wireless zones 13, 

14, and 15. 

[0070] Moreover, you may make it provide the table showing the range of the convention field for 
low speeds as shown in drawing 5 , for example, and the table showing the range of the 
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convention field for high speeds which memorized the base transceiver station ID soon still more 
broadly than it, respectively. 

[0071] Furthermore, when the movable direction of the wireless terminal explained with the 2nd 
operation gestalt, i.e., the direction along a path 301, is searched for, [ for example, ] The range 
of the convention field the object for low speeds and for high speeds is gained, and you may 
make it memorize the range of the passing speed's result convention-field in the case of [ each ] 
a low speed and a high speed as a table dynamically with reference to the table shown for 
mentioning above at drawing 5 . 

[0072] Now, as shown in dr awin g 10 , the wireless terminal 232 is moving in the direction of an 
arrow head, and the situation that moving to the wireless zone 15 via the wireless zone 14 is 
expected is considered from the wireless zone 13 where the wireless terminal 232 belongs. While 
the wireless terminal 232 moves in the wireless zones 13 and 14, although the base transceiver 
stations 213 and 214 which take charge of these wireless zones are held in the exchange 250, 
the base transceiver station 215 of the wireless zone 15 which is the following migration place 
serves as the different exchange 251. In this case, it will be necessary to change the exchange 
and that change will take time amount. 

[0073] Then, when the migration direction and passing speed of the wireless terminal 232 are 
detected by the radio control station 233 with migration of the wireless terminal 232, When the 
change of the exchange is expected with reference to the table which expressed further the 
relation of the exchange which holds a base transceiver station and it about the base transceiver 
station of the wireless zone which exists in the migration direction of the wireless terminal 32, as 
shown in drawing 10 When the wireless terminal 232 of the radio control station 233 is in the 
wireless zone 13, it secures the band of the cable network to the exchange which connects the 
base transceiver station 215 which forms the wireless zone 15 a little early. Thereby, the 
probability of hits can be made low. 

[0074] As mentioned above, as explained, according to the operation gestalt of the above 4th, it 
asks for the migration direction and passing speed of a migration terminal from renewal of the 
transition hysteresis between the wireless zones in migration of a wireless terminal. It becomes 
possible to reduce the probability of hits and to use the band and radio channel of a cable 
network effectively by changing the convention field on the basis of the location of the wireless 
zone where the wireless terminal 232 belongs according to the migration direction and passing 
speed of this wireless terminal. ****** of a convention field can be made still smaller by using 
the information on the possibility of the migration direction of the 2nd operation gestalt (formula 
(2)) for this means. 

[0075] Moreover, the probability of the hits at the time of a handover can be reduced by 
multicasting the transmit information from a transmit terminal to the wireless zone where a 
larger convention field is prepared to a wireless terminal with large passing speed on the basis of 
the wireless zone where this wireless terminal belongs, and that convention field belongs. It 
functions effectively that this multicasts the transmit information from a transmit terminal as 
many wireless zones which exist in the migration direction of a wireless terminal since the 
opportunity of the handover per unit time amount increases as a wireless terminal with large 
passing speed. 

[0076] Furthermore, when it is predicted that the exchange to which the base transceiver 
station in which the wireless terminal is held at present is connected differs from the exchange 
to which the base transceiver station in which the wireless zone of a future migration place is 
held is connected, the probability of the hits at the time of a handover can be reduced by 
securing the band of the latter exchange so that it can transmit to the base transceiver station 
in which the transmit information of a transmit terminal holds the latter wireless zone. 
[0077] (5th operation gestalt) With the 5th operation gestalt of this invention, it notifies whether 
it is used while the user who uses the wireless terminal 232 moves the wireless terminal 232 to 
be used from now on, or it is used to a call connection demand, stopping. When the use to 
suspend is notified, the transmit information from a transmit terminal is transmitted only to the 
wireless zone 14 (circle of the thick wire of this drawing) where the wireless terminal 232 
belongs as drawing 1 1 shows. When use while moving is notified, as drawing 1 2 shows, the 
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transmit information from a transmit terminal is transmitted to the wireless zone 14 and (for 
example, the path 301 which may serve as a migration place as the 2nd operation gestalt 
explained was met) the wireless zones 13 and 15 (circle of the thick wire of this drawing) where 
a wireless terminal with translatability belongs. Moreover, when passing speed is notified when 
moving is notified, and quick passing speed is notified, as the 4th operation gestalt explained, the 
transmit information from a transmit terminal is multicasted to the wireless zone covering the 
large range rather than the case where low passing speed is notified. For example, supposing 
drawing 1 2 shows the case of a low speed, when quick passing speed is notified, it will perform 
the above-mentioned multicast to more wireless zones (circle of the thick wire of this drawing) 
like drawing 13 . 

[0078] If the case of the arrivahof-the-mail sequence to the wireless terminal 232 is taken for 
an example and it explains concretely, first, the wireless terminal 232 which is performing the 
waiting receptacle will receive the arrival-of-the-mait message transmitted from a base 
transceiver station, and will detect arrival of the mail. The terminal which detected arrival of the 
mail establishes the link channel of wireless like the time of dispatch, next establishes a layer 2, 
after that, with the control signal of a layer 3, between networks, performs management of a 
wireless resource, migratory, the report about circuit call connection control, and a negotiation, 
and establishes the service channel for a communication link. The information notified here, for 
example, the existence of migration, passing speed, communication link demand quality, etc. are 
passed to the radio control station 233 through the network which connected a base transceiver 
station and it. In the radio control station~233, a convention field is set up with reference to the 
received report information and the table provided. 

[0079] Usually, when using moving the wireless terminal 232 at high speed, **** and when using 
the wireless terminal 232, stopping or moving on the other hand at a low speed, by what requires 
so high communication link quality, it seems [ transmitting important data in many cases and ] to 
be a communication link called the informational exchange using voice. That is, when using a 
wireless terminal, moving at high speed, moving the wireless terminal 232 at a low speed, the use 
band on a network may be narrower than the case where it stops and uses, and there may be 
communication link quality low. 

[0080] So, it controls by the radio control station 233 to make it larger than the usable band 
which assigns the usable band of the network assigned to a wireless terminal with small passing 
speed based on the above-mentioned report information to a wireless terminal with large passing 
speed. Moreover, control which makes high communication link quality over a wireless terminal 
with small passing speed, and makes low communication link quality over a wireless terminal with 
large passing speed is performed. That is, in drawin g 1 , the radio control office 233 transmits the 
signal which included initial entries, such as a use band and demand quality, in ATM switching 
system 230 in an ATM eel, and performs predetermined connection reception control by ATM 
switching system 230. 

[0081] Thereby, it becomes possible to maintain the fairness of network resource use among the 
users who stop with the user who uses a wireless terminal and use a wireless terminal, moving. 
Moreover, it is making communication link quality low to a wireless terminal with large passing 
speed, and making communication link quality high to a wireless terminal with conversely small 
passing speed, and while aiming at a deployment of the band of a cable network, it becomes 
possible to hold the fairness of network resource use between the user who uses a wireless 
terminal, a low speed, or the user who stops and uses a wireless terminal, moving to a high 
speed. 

[0082] As explained above, according to the 5th operation gestalt, the possibility of the hits at 
the time of the handover accompanying migration of a wireless terminal is pressed down very low 
from the above 1st, and the network control unit which can moreover aim at the band of a cable 
network and improvement in the use effectiveness of a radio channel can be offered. 
[0083] That is, if a millimeter wave etc. is used in order that the conventional cellular system 
may accelerate the transmission speed in each wireless zone, the special feature to a wireless 
zone will become narrow. When a wireless zone becomes narrow, the handover at the time of 
migration of a wireless terminal comes to arise frequently. At the time of a handover, in order to 
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change the connection of a cable system who is transmitting information to the base transceiver 
station and for this change to take time amount, communicative hits arise. It not only reduces 
communication link quality, but these hits reduce the transmission efficiency in a cable network 
by resending, when a lot of information is being transmitted to the high speed. It becomes 
possible to reduce sharply the probability for these hits to arise, by this invention. Moreover, it 
becomes possible to stop with the wireless terminal which moves and to perform fair allocation 
of the network resource to the wireless terminal to be used. Moreover, also when a wireless 
zone is large, this invention functions effectively. That is, although it originates in the 
complicated configuration in the change boundary between wireless zones and a handover is 
repeated between short time, it enables this to prevent hits. In addition, it cannot be 
overemphasized that it is also effective to use from the above 1st, combining the 5th operation 
gestalt suitably. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing having shown roughly the configuration of the communication system 
concerning the 1st operation gestalt of this invention. 

[Drawing 2] Drawing for explaining the convention field which is what showed arrangement of the 
wireless zone in the office which the base transceiver station of drawing 1 forms, and is set up 
by radio control equipment. 

[Drawing 3] Drawing for explaining actuation of the communication system of dr awin g 1 at the 
time of a wireless terminal moving between wireless zones. 

[Drawing 4] Drawing for explaining the convention field which is what showed arrangement of the 
wireless zone in the office which the base transceiver station of drawing 3 forms, and was set up 
by radio control equipment. 

[Drawing 5] Drawing having shown one example of a table in which the physical relationship of 
the wireless zone provided in a radio control station was memorized. 

[Drawing 6] Drawing for explaining transition between the wireless zones of a wireless terminal. 
[Drawing 7] It is what showed arrangement of the wireless zone in the office concerning the 2nd 
operation gestalt of this invention, and the path in this office, and is for explaining the convention 
field set up in the direction presumed to move with the movable direction of a wireless terminal 
based on the transition hysteresis between the wireless zones of a wireless terminal. 
[D rawin g 8 ] Drawing for explaining the convention field set up when the passing speed of a 
wireless terminal is a low speed. 

[Drawing 9] Drawing for explaining the convention field set up when the passing speed of a 
wireless terminal is a high speed. 

[ Drawin g 10] It is drawing having shown roughly the configuration of the communication system 
concerning the 4th operation gestalt of this invention, and is for explaining actuation of a radio 
control station in case the change of the exchange is expected with migration of a wireless 
terminal. 

[D rawin g 1 1] Drawing for explaining the convention field in the case of suspending and using a 
wireless terminal. 

[Draw in g 12] Drawing for explaining the convention field in the case of using it, moving a wireless 
terminal. 

[Drawing 13] Drawing for explaining the convention field in the case of using it, moving a wireless 
terminal at high speed. 

[Drawin g 14] Drawing having shown the radio structure of a system for explaining actuation of 
the radio control station in the conventional radio communications system. 
[Description of Notations] 

1-27 — A wireless zone (wireless zone which a base transceiver station covers), 31-38 — 
Wireless zone (wireless zone divided according to the change boundary line of a wireless zone), 
101, 102, 103, 104, 105, 106, 107, 208, 209, 210, 213, 214, 215, 216, 219, 220, 212 — Base 
transceiver station, 1a-7a [ — A wireless terminal, 300 / — An office wall, 301 / — 114 The 
path in office, 233 / — Radio control station. ] — A wireless zone, 110, 111, 230, 250, 251 — 
112 The exchange, 231 — 1 13 A transmit terminal (partner terminal), 232 
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